[Methionyl-tRna synthetase from wheat germ. Effect of an endogenous protease and correlations between structural characteristics and catalytic properties].
Methionyl-tRNA synthetase (MetRS) has been described as a free monomeric or oligomeric enzyme; or included in a multienzyme complex. Moreover, on limited tryptic digestion, it can generate shorter forms. So, when purified from wheat-germ lysate, the possible presence of proteases able to hydrolyse this enzyme was investigated. When extraction was performed with sulfhydryl-blocking reagents, an active monomeric MetRS of Mr 105,000 was purified. This enzyme form was identical to the structure exhibiting methionyl-tRNA synthetase activity in multienzyme complexes. Without this inhibitor, MetRS was purified as an active dimeric form of Mr 165,000 with identical subunits of Mr 82,000. A protease inhibited by sulfhydryl-blocking reagents and included in a complex of Mr 2.10(6) was isolated from this wheat-germ lysate. This protease was able to hydrolyse different proteins (albumin, casein), but was without activity for a trypsin substrate, such as N-alpha-benzoyl-DL-arginine p-nitroanilide. When added to a solution of Mr-105,000 MetRS, it yielded an inactive peptide of Mr 20,000, containing numerous charged amino acids and a protein of Mr 82,000, able to give an active dimeric enzyme of Mr 165,000. Amino acid analysis of this last form, indicated an identical structure with the active dimeric MetRS of Mr 165,000, purified in the absence of protease inhibitors. Moreover, the affinity for methionine was the same for the monomeric enzyme of Mr 105,000 and the dimeric form of Mr 165,000, probably because proteolysis did not affect the catalytic domain. When enzymic activity of the proteolyzed form (Mr 2 x 82,000) was studied versus enzyme concentration, a decrease in specific activity, at low concentrations, was seen. This phenomenon was analysed on the basis of the existence of an equilibrium between an active dimer and two inactive monomers. With the active monomeric form of Mr 105,000, no change in specific activity with decreasing enzyme concentration occurred.